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The recording system that was used in this work had a inter-electrode distance d pitch of 42 µm. In order to give an idea about necessary changes for different electrode distances, we illustrated dependencies in a simplified setting. To this end, we assume noise on different electrodes to be independently Gaussian distributed with equal variance. The spatial decay over a distance d (in µm) of a low-pass filtered signal amplitude was described by the following function
which qualitatively matches simulations in Hagen et al. (2015) and is visualized in Figure 1 A. Current sources were assumed to be distributed uniformly in space. Over a grid of 100x100 positions x k k ∈ {1, . . . 10000} of current sources in one quadrant of the area closest to an electrode (cf. Figure 1 F) , the amplitudes A ik = A(|x k − y i |) (i denotes the electrode index) for 25 electrodes (at positions y i ) were determined. The root mean squared amplitudes
were used as weights to determine a maximum achievable weightedÃ k signal amplitude, which could be obtained by template matching. These weights were then normalized such that the amplitude of the noise of the weighted signal corresponds to the noise amplitude on a single channel, i.e.
The squared weighted signal (referred to as signal power) is shown in Figure 1 D, and depends on the position x k of the event with respect to the electrode y i . The indices k were normalized to (0,1] to represent the fraction of the area (sorted by amplitude) with a given signal strength.
In the main paper, we adopted a strategy to predefine weights for two scenarios: one where the event is close to an electrode and one where it is in between 4 electrodes. Here, we ran an optimization to separate the space into an area that is better detected when assigning equal weights to electrodes with equal distance from the center electrode (Figure 1 B, inset) or a point centered between 4 electrodes (Figure 1 C, inset) . The magnitude of the former area is shown in Figure 1 E (black line) and the spatial division in Figure 1 F, both in dependence of d pitch .
Next, we compared the weighted signal power, using those two sets of weights for the respective area with the power obtained in the optimal approach where specific weights were given to each electrode (Figure 1 G,H) . In Figure 1 G it can be seen that the performance is impaired at the boundary region where the two sets of weights give rise to similar amplitudes. Figure 1 H shows that the 4 and 5-channel interpolation (cyan/orange line) captures more than 80 % of the maximal power for d pitch > 30 µm. For a higher electrode density, more electrodes should be used for interpolation. Additionally we show the effect on the signal when more distant electrodes are ignored. In Figure 1 I, we illustrate the resulting amplitudes when we were only using the weights from Figure 1 B for the entire area. The effect of including the 4 channel interpolation on overall signal power seems small here, but note that this increase occurs specifically in an area of lower signal power. 
